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^^fi^xo^Jtl-frie 1 offF^o^i-^i^^^^-tf^S^^ltrlS^ 

v x * h jc a ig»«is * #1- a £ * i - £ <» 

h • KW ^W1Sffi0^ttf±1JiB^2or- hmJEKJfcCfcli&lBSlgh^Vv^^or 

m i latoi^fo 
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io7i^-A-eBtrlB^Mh9>v^^or- h^frfB^i or- me«$*i^S 
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IF7>yX^iloy- h«JE*^i-f-^^^X«ril9Jt:ft^L, TttrfB 1 

offrt«>4MB*K»= 'J -t y hffljftSB^A'X fc#i£U liifiB'J -b ? hJBjfeSt'**' 

1 2 ] 

KNEW** 1 ?-!*, #8^1"* hn;i/5 *y*>*^^£>&c:fc*#«fci-a»#:® 1 

i sH&os^&iio 
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[0 0 0 1] 
[0 0 0 2] 

y'j3>, 7K7r7y'J =r >(a-Si) * ^TEMNMt^fcJB^fcT F T (Thin Film Trans 
istor : flh7>y^^)#fflV^^-CV^ 0 r;K77Xy'j3>|v>|Jti#IM 
fv^TFTli, Y- Y izn.&*ftl1]\\Lmf2>t<y- hXl/-yya;i/Kl)±Vth#y7 h 

ItL, ZtxizXV), $lx.i*\ El 1 (b)tc^i-J;^ lcVthl^^Vth2^v-7 Mtv^ 0 Cl 

o^rm. vgs^ov^L<iiy7^^Lr en*p Lmf %> z t k x o x&<d v thic^iit -r 

Vgs£0 V^L<{i-H'-f ^-XtcLTentnL^it^C: i:Hio-C7cOVthlC 
Wi-^o y7M(±, VgsOi|§^SS.0 f eninNFK^^v^5^# < ^©i7* 

< ifcCi^o 

I^^lt^tltJU ] S. J. Zilker, C. Detcheverry, E. Cantatore, and D. M. de Lee 
uw: APPLIED PHYSICS LETTERS VOLUME 79, NUMBER 8 20AUGUST 2001 "Bias stress i 
n organic thin-film transistors and logic gates" 

mWtm®: Lid b-f&WM] 
[0 0 0 3] 

$tife<DmW)-3ffeXI,±, Vth^M-ftOif L>-2%Klmz-X<r- yvkizzz, Vth<« 

ffi%'mt}<7)-m±*i>fcbLx^tzo t/wx v tho yr «b o < ^^tfot, 

[0 0 0 4] 

t;*WJ L-C^p a pKo1g:T^I^iti-^ Z\ trfX% & 7?t4 7v h V y i7*3t^*;v 
[0 0 0 5] 
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[0 0 0 6] 

®tS^:liHIS^MLs xtim\%.m^^\^xy v- ^mzmm.m-r^>n^h 1 

2oy-Hff*^t , J-b-y h/-?;i'X£1@S!JK'&il&U mm^%t.<?>mmn&*te, TttffB^ 
^ffl^*y^;v^^/S^LT«riB^-^y^v^^^SL7ttfriB^i <^»r- hmffi^frlB^M 

Wit LTV^, 
[0 0 0 7] 

mr > #f£f§ ^tffl £ n m £ #hr t o o p^b tc mm -r & o 

[0 0 0 8] 

122 t±^:f|^m:^T^X'f ^ h V y ^;*^7Fy^;V&fflWcfei^e£;^LTV^ 
% £tF=r yi>D-7i 5 *<Sitrv»*o 

[0 0 0 9] 

*3tr«*/H Hi, mXni (m, nli2»l«St) (DMf&frb&ZT 9 T 4 7"* h 
V y 9 XI© % <DX%> •) > &*7JWTKEE£tLfc^07~-*iS§lX 1 -Xmfc. ««fcO 
TlSlYl-Yni:, tt»OHI*«RP Li. i ~ P L., „ ^IrLTV^o ■f»PLi,i-P 
L m , n fi, f-^»X 1 - XmfcJfe««Y 1 - Y n fcOS3ia5*t:El$*l, £Tl^-0 
filJ&£*1-&o t7t, ifg!PLi,i~PL a , n lilMZ(:iS§titv^ 0 UiZt 
fittS (H^-fr-f) ^eillE (jEmffiVdd) *Hft»$*v* 0 
[0 0 10] 

m%Z<7>WmWP Li, i~P L m ,n#^{±ll3 iZtfrti n 2oOTFT (SIhyVy 
79) 3 1, 3 2 ^^v-* 34h, t*EL h n ;V 5 * y -fe VX) #T3 

5fcSrfx.TV^ 0 gJ3t^Lfe®mS&-Cti-e-i^M#-t-^^-^^X i ( i ti 1 ~m 
OH^^f^D . TlSItYj ( j fil ~nO-5t>tf>vvf*L#»l) hUv^o 
[0011] 

2o«TFT3 1, 3 2^-^{iPf-^^;K^^©"C'ab^o TFT 3 Hi^ft^ 

Ji*^->* 3 4©- SgtfEI&TFT 3 2 <D>7*- h £rt ? }£iSi$*vrv^ 0 3 4 

©«fcTFT3 2 0V-^fctt*»i»Ztc®«§*Lrv^ 0 TFT3 2*>KW >tiE 
L ^3 507/-KI«^tV^ 0 EL^3 5*>* V- KttT-^*«§*tTV> 
<5> o 

[0 0 12] 

1 1 <^»Y 1 -Y nttjfe*^^ft*&laIK 1 2 tcfiSfit*^ 
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fflHS-S-*&Jft"t-*o 3fe*W«l#*tt3fe3lE^^^«»Biai 2Kltt»$n, 7*- * WfflMi-f- 
[0 0 13] 

^■■C3fe*»Y 1 ~ Y n * U ffljfe*^^^ *Bf5feO * * 5 > ^t? 

M^itr^f. 1/2 7 v-AJHIWIHwy -fey hffl^S^*tf s tt#S£*t&o 

[0 0 14] 

UTfiE L*^ ****** - t^v^^jVff)Iir'- 
^/WXXtfy-by h/** x-*ffi-^££iS&lsIS&l 3Kti> f-?*Xl- 

Tltf-^^^^L-CT-^IX 1 - XmCMt^o V-fey h/N';VXf££8|Sti 
7*-**fflMt#fclot'C , J -fey h^v^fcf^LTT'-^if&X 1 -Xmi:«tSo 
[0 0 15] 

, 'J -fey bffl^A'iVXWM^i^'C^^- K*»fe'Jt?' f*- K o 

*^*$**o h^e- v<7>mm±w&ftmmx$>t), r-hxYuxtztzr-h 

[0016] 

*7&*ig3 esifcixft-c** £ Lxuw-f& tft 3 i a** > o > a*?*-* 

/*/UX5&&«2 1 i ^f.®I*7'-^^* { TFT 3 1 HUTFT3 2<9^- h K 
il^-HEi:Ltftl&§^o dJUCfciK #t^y^3 4«$n> ELStT- 
3 5 Wt^TFT3 • V MfcJEE^WffiVgs-dfcfS^S fr*° Vgs-d^ 

0 Vt^t), EL^=f-<D$&yt<7>tzit>fci±Vgs-d<VthX*$>Z>o 
[0 0 17] 

h Jf§5fe2E/</U* KJ© Ct T F T 3 1 rt 5 * > t ft 0 . 'J -fe y b ^;V*f&£SB 2 2 iHO'J 
■fey h^****TFT3 1 ^LtTFT3 2<DY~ Y^m2<DY- HEi t"CM? 
tiio d*ifcJ:»K M*«^*^^V^3 4*»*^*-K4:»±**tt"C*«$*L, TFT 

3 • y-X^mffi75 § mJEVgs-r^^$tL^>o Vgs-r^ 0 VC* >9 . Vgs-r= 

- Vgs-dtf>H3#75 ? £>* 0 
[0 0 18] 
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KlSKoy- h • V-^^m)EVgs-r{±-V 1 t%& 0 Vmax(± Vgs-dO^ 

$£B^>i£ttli^fll7ciiT-& *9 , - Vmaxti Vgs-r<7)l£^H<7)^*J- > ti<7)^>(fiT'$)^o 
[0 0 19] 

[0 0 2 0] 

-I<7>J: d £-7 V-AKJoV^TfgtfrTFTKy- h • V-7>^mJEVgs-d7&Wn$tL 

MffiZ^&Z ktfX&, FT, Is? : s 3)V Y'miZVth<r>mb*Wz-Z>Z.tij s 

X^ 'bo 

[0021] 

4 1, t£^;1/X#M&II]1&4 2, r'- ^#•^•^01^ 4 3> RXF^> fn-7 4 5 

[0 0 2 2] 

^/•?^;P4 1 ti> mX n1@0®*/^£>&&T?7M 7**^ h 'J ^ ^ & (DX$> x 

^.^^sp^icig^^tLytlt^OT'-^IIMX la, Xlb-Xma, Xmbi:, 
*tYla, Ylb-Yna, Y nb t . 1»0®fitS&P Li , i - P L m , n LX^2> 0 WmB 
PLi.i~PLm.nfi, f-^SMla, Xlb-Xma, Xmbt^SIMY la, Ylb- 
Yna, Y nbi:<7>3eMSIS5H::@e»$*L> £rt" l^-^«J&&*1-&o f-^iXla-Xma 
ii®#r'-?^;i<'XJE-C& *K f-?IitX lb-XmbfiV -fey W^VXffi-C£>& 0 ?£S 
i^Y la-Ynate^^«i-C&»K tUMIY 1 b~ Y nb{± U -fe ? h^^T'^>^ 0 
[0 0 2 3] 

^Olj^P Li,i-PL«,..^t±i8 tZm1-£7 3OC0TFT 5 1 - 5 3 

5 4 fc, fiELf^SS^iitv^o IU8 H^L/cS^-efi-e-^M 
#i-^>T'-^ W=£:X i a, X i b ( i It 1 -m<D 7 % <F>^-?tlfr 1 ) , TfedfcMtt&Y j a 
, Y j b ( j (2 1 - nOH^i'Wl) £ ItV^o 
[0 0 2 4] 

3O60TFT 5 1-5 3&*HP^V fr)ls<Di)(DX-&&o TFT 5 1 — VMX 

*<Df- H±t£3&$§LY j aKmmZiU Z<DV-XI±r-?WiX iaCgi^^t^ 
4.TFT5 2lin9h*-Kft*l), -e^r- h ItM^ Y j Mcg^S 
y-7J±^-^X ibK^$*LTV>& 0 TFT5 1, 5 2C> KW yKti^^v* 

5 4 0-^tEttiTFT 5 Z<OY- h fc/5 ? fi$tltv^ 0 *^'v* 5 4©«tTF 
T 5 30V-^ilili!^Z(:ti?aTV^ 0 TFT530 KW ^l±EL^5 5© 

[0 0 2 5] 

S^/**;W4 1 ?)^^Y la, Ylb-Yna, Y nb{±7t£3£/-?;i/X#t$&iajg& 4 2 KSS 
m$n, Ztzr-9$LHXla, Xlb-Xma, Xmblif- ^«^^H1S&4 3 
ttTV^o 4 SliAtfStt&Sft^KJSCT^/^^l 1 &|5gP!E»lfiflJ 

[0 0 2 6] 

yxM&i&Y la- Y naiZ^nm&xmZL, } ) -fe v YJM&t**'?* £Bf5e<0* >f 5 >^ 

7V-A4fcfcfrfc*t*o 1 7 I/ - ACMtS^ffl^^^OjlSiM i: 'J -fe hffl^ 
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acy<^xo5t£JWWfcl±KSK#v>TH— -cab-So ^~~ y i/-A(:^LTI±i?Fffl^' i 
[0 0 2 7] 

-j-^X lb-Xmb^lc'J -b -y b^i^MSR^iitv^o H 8 Ktf1" J: 

-*i»X lb-Xmb*^L"C#M*«Pt=WUT«*&i-So ^M&^M^SBKttL-OiE L 
[0 0 2 8] 

T^ra^lBjt-T^TV^o dOlU 9 & X 7 ItZ^ H7 0to^ft(75^SiiJKt±IlI2 

i:^U:S^lfoM (0 4) HJfc^-Cl/2tc*o-Cv>*o 
[0 0 2 9] 

«7R*-K-cii, mmr- * fr^m^r-* 

£: * ^MSf-T-^^VXKJSCTM^^O^^v':?' 5 4#*2£WS*U ELSt^-5 
5 £lgl&-f&TFT 5 3^- b • V-*W*E#WEEVgs-cU::»!5£$*t*o Vgs-d^ 0 
V -C* 19 , EL mi-<r>^it<D tz #> \Z li V gs-d< V thT*& & 0 
[0 0 3 0] 

^OfUr^- Viz%fc< "J-fe7 b^e- Kfcfc* 'J-t? b^;V 6 2 i~6 2«|- 

T5 2 t!>** > i: & *) , 'J-fcy b^l^^JSCTWS^^^v* 3 4 Kfclt 
5!fcS14-C^5«$*t % TFT 5 3^y- b • V-*|?5mi±# s mEEVgs-ri::l£^£ft&o Vgs 
-r^0VT-$)l), Vgs-r=- Vgs-d<^M^^^^o 
[0 0 3 1] 

Vgs-r=-Vgs-d-et±^<T, Vgs-rl±r- b* hU^*«»t4«EK88SL 
t^^o «;LHN Vgs-r=kXVgs-dtL, k \±&M<D%<r>%MXlbZ> 0 ^v»li Vgs-r 
= C^>$P<ft<7)®SiftC fC^^v^o Vgs-r=-Vmax/2 L-fc*&6-fctt> l^^M* 

*.<7>Mm&fcl&Kxmk"r2>1!> { > Vgs-rt±«F-Vmax/2 HW:5£$*t*o 
[0 0 3 2] 

[0 0 3 3] 

ov>TRWLfc#, 1 7l/-At|»07^ -/uKK^tt*"^ v^5t77Y-;vK 
[0 0 3 4] 
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ho i-**>*>, t£l 7-f-;VKi:(±^l^-OT*l V-tr* h*- K**#fcU S£ 
2 7-f-;vKf:iif2 VRWm 2 V -fc v Y K**aq0E L, i3 7-f-;H'Cl± 
$ 3 SUf*- KXtF* 3 V -fe y h K a „ # 1 KRO'* 1 U * y h * 

- K»iSv»fc*Lv»ll»mWft3*#U too**- KJ: «9ffiv»J(8HI"C*ao #2^75*- 

[0 0 3 5] 

•7 -f KT?fcJ\ 11 1 2 K^-TX *) m 1 7 i -)\> KOg^t- KOJHHCIi 

TFT53(7)y-h • v-^W*JEtt«JEVgs-dlwK56S*La 0 i ^mffiVgs-dt± T F T 

liTFT 5 3 <D¥- h • V -7. ^mJEtimffi- Vgs-d(= Vgs-r) fctasg*Jt* 0 — M 
WELi^^^t:^** -7 ■{ -;v KT*»±„ ^3 7 i -)\> Ytnm.Tfi'Z- KOJHIBfc 
liTFT 5 3 or- h • V - 7 HamJEfi 0 V KKfcjgS *U TFT 5 3 * * 7 ftfttfc £ a 
o f£3 7 4 KOV-fe * h*- MiCliTFT 5 3©^- h • V-^W«BE»4 0 V 
\~Wt1i.Zti2>o tztzL, mk%<0-7 4 -;VKt?ti, TFT 5 3 «rt7M^§«y- b 
• St^- K»±0 VW©*BEVoff (Voff<0) T'&JK, 

fLfcJtJfcLTy-fcy h*- KoJHWt«±->*- h • v-*ISMEffiJi- Voff Kt£5e£*i& 0 
[0 0 3 6] 

"Ull 3»±*%W«5llb0^ifeWfc UTM*SP*^L"Cv^o i^IfH5ttll3 ic^L^li 
»M*EL«H^t2l (IBftffiA, B) «x&*LTV»*o -f&fr*>. £"«E 
5 LTittWAIi 2 OOT F T 7 1 , 7 2 fc, 7 4 fcfclix. 

^ IEI&pISB 2 o<7)T F T 8 1, 8 2 fc N *K 9 s * 8 4 h Sr-fil^-CV^o 1 ooMStSIS 
i:*tLt2oOf-^lX ia, X ibt lo^^JSY j t7&^#i~a 0 r'-^^X i a 
IJTFT7 U)V-^i:»8§^ t'-^X ibttTFT8 lOV-XCfi?^ jfe 
SiYjtiTFT7 1, 8K9y-K:|I$Ht^, 
[0 0 3 7] 

&3IS9 4 i frt>mmr-?s*)l'Ai!>' s X4 9 6 i Sr^LtMSfL, M7 1/-AT1± 
r-^^X ia^{±7*-^'fi^#&lell^9 3rton-v h^;V*ffc£gB9 5 i **e>U*y 
h/^^Of 9 6 i £^LT«S$tL;z,o r*-^^X ibt:tt^t7 1/-itttf 
-^#^-'K^lHllf&9 3 ftO'J -fey b/-?;v*f&£g&9 5 i -fey 
7 i *^LTtt*fr$*U «Sfc7V-A-eti7*-^«lX iblC{±T*-^M-t^IBIJ^9 31*1 
Oli*7 :, -^/^^7.^S|5 9 4 i ^"bli^T-*-^^^^^^ 9 7 i ^^ttM$ 

[0 0 3 8] 

mwjUA^mm^-^mmt^y), itf-^A>7csi:TELt?7 5*nu se 

■itRB^y-by b*- KJWnfcfc «K U-fey h^;i/7Kj£CTlZti)TFT 8 2<DV- 

;^t:i&CtIlTFT7 2©r-b7h l/X^il?^ iER>£&B«^- KJWMfc 

TFT72Wy-h • V-TNF^E^Vgs-d-C&tUf. *07l/-A0'J-ty l^-KJW 
^&C{iTFT7 2©^~f • 7-7^mJEVgs-r(i- Vgs-dKlfc^ftao l^it^, jgtt 
fiBBti^^e- KiHOTFT 8 2<n>Y-Y • y-.xllBWJE^Vgs-dT?*^*^ 
-A©'J-by h^e- KJHIIICI4TFT 8 2 0r- b • 7-^ WmEEVgs-rti- Vgs-d« 
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[0 0 3 9 ] 

3 H^L^^Mi^^{±> TFT 3 10V--*tt7'-**lX i Kl^fXi^^r 
3 4<?)-iiiiTFT3 2<7>r- >tCSi$*ltV^^ TFT 3 lOK W 
^^f-?HX i KSHRSfL. V-xa***><v* 3 4 0-JSk81TFT3 2<r>?- b 
fcC£Mfc$*i.*»j£T?<>&v*o B8»:^U*ttWOFET5 1, 5 2 1 3 

i:^U*Mi^FET7 1,8 1 i:ov»ti K W > t v-* fciPfllfcSMfcSfiT & 

[0 0 4 0] 

[0 0 4 1] 

* *^ * )w&wmm*±M Ltzr-? mfcrn tft^ tft^ ^a*^- 

[0 0 4 2] 

XffifflLtfAK *ftlfllii«LED 4 FED(Field Emission Display)^f&<£>®»iEll*iiJ 
[0 0 4 3] 

jtyffl L -est* ft ft <oi&T * m± i" £ - i: ^-e § & o 

[m®ojs&#!&^] 

[0 0 4 4] 

[HIl] y-f^Vr/a^ K«J±<£>^'ffc&U f y- b Wffi- K W ^maMfte^&ffc 
£#*7Fl-|Iltr&&o 

[m 3 ] iii 2 c^^a^o^^^^^o i ooM^t^S-tF-etL^wjEL/cT 8 *- ?m-%r& 
[ii4] 71/-am^- Katwy-ty h*— K©4m8n*3*"*'Bi"c**o 

[115] KR0"J*y h^E- K£-*Ki3tf&r- b • V-* W*JEO«5&fc 

B£jFl-|Ht?£>&o 

[HI6] #71/-A«f^- K&r/U-fey f^- KHiSlt^y- h • V-XW*JE 
[117] *HWwlfeo^lifcW**i"^'ny ^H-cab&o 

[H8 ] II 7 «>M'f > 4>&3t'<*A'0> 1 ooiffl**5Rtf-€-tHcitj6Lfe-7*-d'^g-9-tt 
3&lli&l*l<7>*?t$;£^1~IIl"C* & * o 

[Ull 0] H17<^^M^^<7)#'7V-A<^*/f: ; &- KM'Hv h*- KKfitt* 
y- h • v-;*Fig^JE£^i-m-c&&o 

[012] tT"? - A- KS^affitfci^#7l/-A(?)i^- KSlTV^y h 

[mi 3] #$MH«!>«i«>$iifc«i: tTiT^t^^^^^o i ooijRUsrf 
**ik*ns Lfe y- * «-J5-«*ia»rto«i**zF:i-ia-c* * . 
[in] mi 3ojaft«n**t*7i/-A*oiE* j E-Kxo r, ;-fey 
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[0 0 4 5] 

11,41 &7jv**A' 
12,42 

13,43 

15,45 n^bn-v 
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15 
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.PU.„ 



n 
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, PL n,.n 13 
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Vdd 



[HI 3] 
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[®4] 



1 7U-A 




mm \ ^ 1 



[19 5] 



(A) 



Vmax V1 0 -V1 -Vmax 
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[H6] 



V 
I 

h 
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V 
I 0 

m 

BE 
(V) 




j 'J -tz *y h 
=e— K1 | ; e— K1 
7I/-A1 



K2 j =E— K2 
7Lx— A 2 



I U -b "V h i ^ir i 'J -tr v h 
=E— K3 I ^- K3 I ^E- K4 | ^E— K4 



7 b J- A 3 



[07] 




Pki 



Xla Xlb 



•2.2 



X2a X2b 



41 



i. 2 



Xma Xmb 



43 
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Vdd 
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